Abstract
Introduction
Over the years values education has been a contentious issue in many countries around the world. Experts agree on the vital role schools ought to play in fostering and developing values in learners and the moulding of their character (Rughubar-Reddy, 2013) . It must be remembered that the majority of South Africans were victims of apartheid; an era that attempted to curtail critical and creative thinking amongst sectors of the population. This pervasive and malicious form of governance was very evident in education (King & Van den Berg, 1991) . As a result, there is concern that the transmission of values may result in moralizing, indoctrination and "authoritarian forms of imposition" (Morrow 2002:21) .
The mathematics that is taught at schools is closely associated with the society in which it is taught (Seah & Bishop, 2002) . While school mathematics has played a vital role in preparing youth around the world to face the various economic, technological and social challenges and changes (Seah & Bishop, 1999) , society is making greater demands on its citizens to be numerate and demands that learners become more engaged with school mathematics (Bishop, 2007) . The introduction of mathematical literacy into South African classrooms further reinforces this engagement by students. The Organisation for Economic Corporation and Ddevelopment/Programme for International Student Assessment (OECD/PISA) defines mathematical literacy as: constructive, concerned and reflective citizen. (2003:10) In many countries the relationship between learning mathematics (or mathematical literacy as in the case of South Africa) and living a meaningful life in society has been made explicit in their mathematics curriculum statements. The National Curriculum Statement Many mathematics educators find it difficult to think about values in relation to their educational repertoire because professional development support in terms of conceptualising and discussing values are deficient (Seah & Bishop, 2002:1) . The popular public image of mathematics is that of an objective, abstract, inhumane subject independent of any human activities and values (Ahmed, 2007; Bishop, FitzSimons, Seah & Clarkson, 2001; Goguen, 2007 & Wong, 2005 . The role of mathematics and mathematical literacy is not only to inculcate conceptual understanding and technical skills within the subject itself, but it is also concerned with the development of the learners' attitudes and values (Wilson, 1986) . Ernest (1991) maintains that every mathematics curriculum implies certain values and ideologies and whether overt or covert, values play a significant role in both the choice of mathematical problems, methods of solution and the notations and concepts that are constructed in the process. According to Leu & Wu (2004) values are implied in mathematics, mathematics curriculum and mathematics teaching. I maintain that values are also implied in mathematical literacy. Brooks and Kahn (1992:24) state that "teachers not only have values, they smuggle them into their classrooms every day". On the same note I would like to suggest that learners also smuggle their values into their classrooms as they carry the baggage of their various ethnic, class and gender identities. It is more difficult to conceptualise, identify and discuss values in mathematics, mathematical literacy and mathematics education than to talk about values in society.
… an individual's capacity to identify and understand the role that mathematics plays in the world, to make wellfounded judgements and to use and engage with mathematics in ways that meet the needs of that individual's life as a
Alan Bishop and associates (1999:1) define values in mathematics education as "the deep affective qualities which education aims to foster through the school subject of mathematics". In the South African context, this definition may be further extended to include the school subject of mathematical literacy. Seah & Bishop (1999 suggest that values held by mathematics educators represent their internalization and 'cognitisation' of affective variables (such as beliefs and attitudes) in the context of the culture of one's community. The nature of mathematics and one's experience in the mathematics and mathematical literacy classrooms facilitate the inculcation of these values. The values equip the learner and (or) teacher with a pair of cognitive and affective lenses that shape and modify his or her perception and interpretation of the world. Hence in my view an understanding of values will lead to better teaching and learning in the mathematical literacy classrooms.
Since the South African Constitution and Children's Act in South Africa place a great degree of importance on the rights of children, I chose to focus on values and the learner. As one of the concerns of education is nation-building, a study was conducted to investigate how learners in secondary schools in Cape Town, South Africa understand, identify and implement values inherent in the mathematical literacy curriculum and lessons. I set out to answer the following questions: (i) 
Researching Values
A challenge with researching values is to ensure that the research strategies employed would aid me in gaining some understanding into how learners perceived values in their mathematical literacy lessons. This section sketches the methodology that evolved to complete the task.
Two stages of sampling was necessary to facilitate this study; first the choice of schools and then the selection of learners who would participate in the focus group discussions. Three state schools in Cape Town, South Africa were chosen based on the criteria that they offered mathematical literacy to their Grade 10 learners and the teachers had undergone formal training in teaching mathematical literacy. The selection criteria also considered the social, political and cultural environments in which teaching and learning took place. Learners from the three classes (41 males and 56 females) were invited to participate in the study with five learners from each class volunteering to keep a journal and participate in focus group interviews. The following data collection methods were utilised in this study: document analysis, individual and focus group interviews, video recordings and classroom observation. Document analysis was the initial step taken in an attempt to clarify the question of 'what are the values inherent in the mathematical literacy lessons?' The documents that I examined were related to values education and mathematical literacy at national (policy) and school (implementation) level. The purpose of the analysis was to determine the explicit and implicit aims and content of teaching and learning in the mathematical literacy classrooms. The data collected was to form the foundation for analysis at varying levels. Firstly I reviewed policy documents such as the South African Constitution, policy documents on education and curriculum statements. These documents were to aid my understanding of the state's views, aims and objectives with regard to values education. The information derived from these documents was used later to make comparisons with actual classroom practice. This was followed by a review of material that may be construed as implementation documents. These included the course syllabus, hand-outs given to teachers at workshops, resources used by the teachers, textbooks and worksheets used by the learners in mathematical literacy. In order to appreciate how the values manifest themselves in the mathematical literacy lessons, I carried out further analysis of the classroom materials. A review (restricted to the content of lessons that were to be observed at the three schools) of two textbooks, learner worksheets, assignments, tests and examination papers was undertaken. The analysis focused on mathematical content, mathematical literacy competencies, levels of Bloom's taxonomy, evidence of values (either explicit or implicit in the context or the content and the value itself. (Refer to Rughubar-Reddy, S. (in press). A framework for the analysis of values through a mathematical literacy lens, for greater detail on how the framework was developed). Table 1 provides a summary of the framework that evolved. To further elucidate the question of how values manifest themselves in mathematical literacy lessons and gain some insight into whether teachers integrate values into their mathematical literacy lessons, I observed the lessons of the three teachers over a period of three months. Each school was visited in blocks of two weeks; hence there was a break between the two sets of visits. The aim of the classroom observations was to ascertain how both teachers and learners comprehend values and (or) values education in the mathematical literacy curriculum. Teachers were provided with a list of 150 values categorized under the headings: love, truth, right conduct, peace and non-violence. When planning each lesson teachers were asked to identify values that may arise during the course of the lesson. In this way teachers would be more reflective of their lessons. They were not required to inform me of the value(s) prior to the lesson. I did not want the teachers to detract from the mathematical content and competencies of the lesson. Interviews with the teachers, which followed the lessons, were unstructured and informal in nature and usually stemmed from my observations during the lesson. During these discussions the teachers would inform me of the value(s) that they had nominated and also reflect on whether they had integrated them into their lessons. These interviews provided some very significant data on the teachers' perceptions and views regarding values education and its integration into the mathematical literacy lessons.
In addition to allowing me to collect information from various learners in a single sitting, the focus group interviews also afforded me the opportunity to clarify issues and observe the twenty participants. In these post observation interviews I was interested in determining how the learners understand, identify and implement the values inherent in the mathematical literacy lessons and whether they were able to 'distil' values from the content of the lesson. The learners had to choose from a list (identical to that given to their teachers) those values that they felt had emerged during each of their mathematical literacy lessons. These values may be inherent in the content and/or context of the mathematical literacy curriculum or in the general classroom environment. Learners had to support their choice of value with an example from the lesson. To this end, they viewed video footage of each of the lessons that I had observed in their respective classrooms. These video recordings also served to help the learners remember and elaborate on incidents in the classroom that were associated with values. As the researcher I had also noted points in the lesson where values where illustrated (or missed opportunities for illustrating values had occurred). The aim of these focus group meetings also afforded the learners and me to come to an agreement on particular instances of when, where and how values education had occurred in a lesson.
I wanted to find out what guided the learners in their thinking on values. To help the process questions such as 'why did you choose that value?' or 'explain what you mean by that' were often posed to the learners. I also wanted to investigate how, if at all, the learners implemented these values in their classroom, within the school terrain and outside of school. The discussions were designed to ascertain from the learners how they would respond to situations in the real world.
Findings and Discussion
This paper set out to sketch the methodological difficulties encountered in researching the values that learners extract from their Mathematical Literacy lessons. A reflection on the discussions held with both teachers and learners together an analysis of my notes on the research process gave rise crucial issues that need to be considered when researching values.
Greater teacher involvement
The teacher and learner constitute integrated elements in the classroom. Hence any attempt to research how learners' perceive values in a lesson requires the researcher to have a sense of the value(s) the teacher wishes to promote. Despite the fact that there were deliberations with the teachers post lesson observation, there was no certainty that during their lesson preparation the teachers had considered values as I had not asked for the values identified. Furthermore, there were unplanned opportunities during the lesson that the teacher may have used to make values explicit. Perhaps it is crucial that during the post lesson observations the teachers also viewed the video footage of each of their lessons to encourage recall of critical points. These video clips would have reinforced my comments about observations made about the lessons and also assisted the teachers confirm whether they had integrated the nominated values into their lessons. Moreover, it would have afforded the opportunity to stimulate the teachers' thoughts concerning the opportunities in the lessons that they may have overlooked for illustrating values.
Although the post-lesson interviews provided some very substantial data on the teachers' insights and opinions concerning values education and its integration into the mathematical literacy lessons, on reflection I think that the inclusion of the teachers in some of the focus group meetings may have provided a better synergy between teacher and learner perceptions and understanding of the values. Both teachers and learners would have benefitted from the observations made by each other.
Issue of language
The issue of language can become problematic when researching values as it is sometimes imprecise. Janet Powney (1996) contends that it is difficult to make concerns and issues explicit in a field when the language is imprecise. Language is a vital element in both understanding issues and expressing views. This study required of both teachers and learners the ability to make explicit through language the values implicit in the mathematical literacy lessons. On reflection I am of the opinion that it is more a lack of a 'shared vocabulary' (Clarkson, Bishop, FitzSimons & Seah, 2000) than imprecise language which resulted in difficulty with discussing the values I was focusing on. In South African classrooms the issue of language is compounded by the diverse language backgrounds of the learners (there are eleven official languages in the country). For many of these learners English is not their first language hence one cannot be confident that certain words capture the desired shared meaning. Terminology can on occasion be broad hence there were times as the researcher I found difficulty in comprehending what the respondents meant and vice versa. Therefore, there were instances when I had to provide examples in the group interviews and discussions to ensure that the teachers and learners understood what was required of them. For the majority of South Africans there are certain words that have a negative association with the apartheid regime. Hence, there were times when we struggled to find an appropriate way to express these terms to convey a positive connotation. For example, the schedule of values lists 'discrimination' as a positive entity implying the ability to differentiate between good and bad. However, for many South Africans the word 'discrimination' conjures negative sentiments of being discriminated against; a product of the legacy of apartheid.
Learners confirmed that they had some command of a moral vocabulary as they were able to provide evidence for choosing the value they had identified. However, it became apparent to me that the learners repeatedly chose the same values suggesting that they have a limited moral vocabulary. Furthermore, they used a host of moral names to describe the same apparent value. They sometimes characterized a classroom episode as a particular value when what they really meant was the lack of the value. For example, learners classified the act of a teacher becoming angry when learners who did not understand mathematical concepts or procedures asked for help as an illustration of patience and tolerance when they actually meant a lack of patience and tolerance. I realised that failure to distinguish between different categories was the reason for this practice. The lack of moral vocabulary amongst learners may be ascribed to the absence of deliberate integration of values education by teachers.
It must be remembered that the teachers in the study had been students on an in-service course that I had taught; hence they were familiar with the concept of the integration of values into lessons. As a result there were times after my initial classroom observations when I had assumed that the teachers fully understood my questions and comments and did not elaborate or probe more fully a particular concept or classroom incident. Similarly, the converse, teachers presuming that I understood what was implied by their statements because I was present at the lesson, was also true. To alleviate any misconceptions and to fully comprehend the activities and occurrences the later lessons were thoroughly interrogated. Falkenberg (2006) claims that classroom teaching carries with it a moral dimension, irrespective of whether it is acknowledged while Jackson, Boostrom & Hansen (1993) recognise that classroom teaching, independent of the subject content, influences the moral life in the classroom. Clarkson et al. (2000) who have made attempts to link teachers' beliefs to their teaching of mathematics suggest that values are beliefs in action. Beliefs are most often founded on an individual's cultural practices. Culture, ethnicity and gender wield a strong influence on values. South Africa has a culturally diverse population. During the apartheid era people lived in areas that were racially divided. Despite there being a shift to racially integrated areas in post-apartheid South Africa, there are still very many areas that are solely occupied by a single race or ethnic group. This determines the behaviour, norms and values evident in the given area. Though people move into areas that are more integrated, many retain their cultural/ethnic practices. Members of society become stereotyped according to ethnicity. Similarly learners and teachers bring with them into the classroom the norms and values associated with their culture and personal value systems. These may be alike or differ depending on the communities to which they belong. When envisioning the various scenarios during the development of the study it became evident that the situation may reach difficult proportions at times. For example, in certain African cultures it is a mark of disrespect to look an elder in the face. Hence a learner may avoid eye contact with the teacher as a gesture of respect. A teacher who does not share or know this culture may misinterpret this behaviour.
Differing cultures and personal value systems
Associated with culture is the influence of South African politics on values. Many South Africans are still rooted in the past, despite the rainbow nation being two decades old. Local politics is keenly associated with religion and culture. The dominant religious and cultural beliefs of the area impact on the political philosophy as well. Since many of the political parties have a youth wing, the philosophy of the mother party is invariably adopted by the learners. The interviews confirmed that learner understanding of values is securely seated in their social, cultural and religious background and experiences and the learners draw on these backgrounds to make certain judgment calls. The communities in which the learners live determine their behaviour and value judgments. Sometimes learners needed to act in a manner that would ensure their survival. I observed that learners' understanding of values and their value judgments were resonant of their environment and circumstances.
Hence the diversity that manifests in South African classrooms presents the researcher who wishes to undertake a study on values with a plethora of challenges.
Concluding Remarks
Despite this paper highlighting the trials and impediments encountered when researching values, it also draws attention to the crucial role of methodology to the process. Although some approaches presented may provide insight into alleviating methodological problems, challenges such as the development of an appropriate and shared moral vocabulary still linger. The difficulties of researching against the grain of personal value systems and across differences in ethnicity, gender and cultural, political and religious beliefs have also been elucidated. Regardless of the myriad of challenges and constraints of undertaking studies in values, the possibilities for research in this area are numerous.
